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SEPARATING APPARATUS AND METHOD OF SEPARA TItjg 
npsnriDtion of Inve ntion 

This invention relates to a separating 
apparatus and more particularly but not exclusively to 
an apparatus for separating oil and water from a 

mixture thereof . 

The invention has been developed particularly 
but not exclusively for separating oil and water from 
condensate from an air compressor machine, but may be 
used in other applications for separating from a liquid 
mixture, two liquid components of differing density. 

To comply with legislation it is a 
requirement that before condensate from an air 
compressor machine can be disposed of into for example, 
a drain, or onto the ground, oil has to be removed as 
required to reduce the contamination to less than 2 0 
parts per million (ppm) . 

Separating devices are known which collect 
the condensate in a settling tank which includes a weir 
over which the lighter oil component is intended to 
flow, whilst the heavier mainly water component passes 
towards the bottom of the tank from where it is 
discharged. The mainly water component is then 
subjected to filtering for example, to remove any 
entrained matter and residual oil . 

However where the mixture of oil and water 
form a thick emulsion some of the oil is in solution, 
such weir devices do not operate well. This is because 
the thick "mayonnaise" like consistency mixture floats 
on the heavier mainly water component with a 
substantial proportion of the "mayonnaise" below the 
surface of the mainly water component. Thus this does 
not easily pass over the weir. Thus the vessel becomes 



filled with "mayonnaise" consistency mixture which 
eventually may flow from the vessel with the mainly 
water component and contaminate the filter. 

It has been proposed to protect the filter, 
which typically is a carbon filter, by the use of an 
oleophillic material e.g. contained in a bag. However 
the amount of oleophillic material which has been used 
has been small such that the primary separating device 
has been the weir, and the oleophillic material can 
quickly become overloaded leaving the filter 
susceptible to blockage. 

According to one aspect of the invention we 
provide an apparatus for separating from a liquid 
mixture, first and second liquid components, wherein 
the first liquid component has a greater density than 
the second liquid component, the apparatus including a 
vessel having an inlet through which the mixture is 
introduced into the vessel, and an outlet through which 
separated first liquid is in use discharged, and there 
being a separating member within the vessel, the 
mixture being constrained to contact the separating 
member, the separating member including a material 
which adsorbs the second liquid component characterised 
in that the separating member is adapted to move in the 
vessel downwardly in response to an increase in the 
weight thereof as second liquid component is adsorbed. 

Such an apparatus has been found to be very 
efficient at separating the first and second liquid 
components. Because the separating member moves 
downwardly in the vessel as the adsorbing material 
adsorbs second liquid component, material which is 
unsaturated with second liquid component may 
continuously be presented at the surface of the liquid 
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in the vessel, where the lighter second liquid 
component tends to sett le.j When the separating member 
has moved down in the vessel to a low position, having 
adsorbed a maximum volume of the second liquid 
5 material, the separating member, or at least the 

adsorbing material, may be disposed of. 

The inlet may be positioned above the outlet 
so that liquid flows through the vessel under gravity. 
In one embodiment the inlet is positioned above the 
10 separating member, and the outlet is positioned towards 

a bottom of the vessel. Thus the mixture passes doVn 
through the adsorbing material. Some of the second 
liquid is likely to be adsorbed during this passage. 

Preferably therefore the inlet is positioned 
15 at a height between a top and bottom of the vessel 

generally at a level at which a lower part of the 
separating member is located prior to any second liquid 
being adsorbed thereby. 

Thus the heavier first liquid component will 
2 0 pass downwardly through separating member which may 

already have adsorbed second liquid component, whilst 
the adsorbing material of the separating member above 
the inlet will be unsaturated. 

In each case, the outlet of the vessel may be 

2 5 connected to an upwardly extending chamber which has an 

outlet for the first liquid component, the liquid level 
in the vessel being governed by the height of the 
outlet from the chamber. Thus mixture may be 
continuously or intermittently introduced into the 

3 0 vessel through the inlet, with a commensurate volume of 

first liquid component flowing from the outlet from the 
chamber, so that there is no risk of overfilling the 
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vessel, i.e. the surface of the liquid in the vessel is 
maintained at a constant level . 

In a preferred embodiment the upwardly- 
extending chamber includes a filter means such as a 
carbon filter, for filtering from the first liquid 
component any entrained matter and/or residual second 
liquid component. However if desired, a filter means 
may be provided in the vessel between the separating 
member and the outlet. 

In one arrangement the separating member is 
adapted to float in the vessel at a level determined by 
the volume of second liquid adsorbed thereby. To 
compensate for the weight of the separating member 
itself, to ensure that no or a minimal amount of the 
separating member is submerged in the liquid in the 
vessel prior to any second liquid component being 
adsorbed by the adsorbing material, thereby, the 
separating member may include a float to increase the 
buoyancy of the member. Thus initially the separating 
member floats so that a lower part thereof is at a 
desired height in the vessel, e.g. at the level of the 
inlet . 

As an alternative to a float, any other 
support means may be provided, such as a spring means 
or counterbalance, to support the separating member in 
the vessel so that prior to the adsorbing material of 
the separating member adsorbing second liquid 
component, a lower part of the separating member is at 
a desired height in the vessel. 

The adsorbing material of the separating 
member may be oleophillic such that the separating 
material is active to adsorb from a liquid mixture of 
oil and water, oil, for example oil contained in a 



liquid mixture being liquid condensate from an air 
compressor machine . 

According to a second aspect of the invention 
we provide a method of separating from a liquid 
mixture, first and second liquid components, wherein 
the first liquid component has a greater density than 
the second liquid component, the method including 
introducing into a vessel through an inlet thereof the 
mixture, constraining the mixture to contact a 
separating member in the vessel, which member includes 
a material which adsorbs the second liquid component, 
and discharging from the vessel through an outlet 
thereof separated first liquid component, characterised 
in that the separating member is adapted to move in the 
vessel downwardly in response to an increase in the 
weight thereof as second liquid component is adsorbed 
thereby, and mixture is introduced into the vessel 
until the separating member has moved to a low position 

in the vessel . 

The method may include filtering any 
entrained matter and residual second liquid component 
from the separated first liquid subsequent to 
contacting the mixture with the adsorbing material of 
the separating member. For example the separated first 
liquid component may be discharged from the vessel 
prior to filtering. 

The liquid level in the vessel may be 
controlled by the level of an outlet from an upwardly 
extending chamber which is connected to the vessel 
outlet . 
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The invention will now be described with 
reference to the accompanying drawings in whrch:- 

FIGURE 1 is a side illustrative vrew of an 
apparatus in accordance with the invention with a 

p -im = first position in a 
separating member thereof xn a first P 

vessel; - K 

FIGURE 2 is a view similar to figure 1 but 

v.~>- in a second low position; 

showing the separating member in a 

FIGURE 3 is a view similar to figure 1 but 

an alternative embodiment; 

FIGURE 4 is a view similar to figure 1 but 

another embodiment; 

FIGURE 4a is a plan view o£ the apparatus of 

£i9Ure FIGURE 5 is a view similar to figure 1 but of 

vet another embodiment. ■ marw 

Referring to figure 1 and figure 2 a prrmary 
vessel 10 which contains a separating member 12 bemg 
In this example a bag containing oleophillic material, 
has an inlet 13 located towards a top end T of the 
vessel 10 but may be positioned elsewhere that 
a liguid mixture of, in this example ol l ^ 
b eing condensate from an air compressor machine, may 
thus be introduced into the vessel 10 and into contact 
with the bag 12 of oleophillic material. One 

4- -; 0 Hpqrribed below witn 
alternative arrangement is describe 

^ to fiaure 4. Towards a bottom end 11 of the 
reference to ngure ** . , _„ 

<a *n outlet 14 which is connected as 
vessel 10 there is an oucieu x-* 

Rafter described to an upwardly extending chamber 
15 which in this example is a secondary vessel 

, 1h>r i 6 i e a carbon filter, which may 
containing a filter 16, i.e. 

be contained in a bag as indicated. 
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The chamber 15 has an outlet 18 from which 
first liquid component may be discharged. Thus the 
liquid level in the primary vessel 10 is governed and 
controlled by the level of the outlet 18 from the 
5 chamber 15, in that as liquid mixture enters the 

primary vessel 10, a generally equal volume of liquid 
is discharged from the outlet 18. 

The bag 12 of oleophillic material is 
generally a loose fit in the vessel 10, and has a 

10 natural buoyancy such that the bag 12 will float in the 

vessel 10, such that the liquid mixture 20 in the 
vessel 10 will contact the adsorbing oleophillic 
material. As the material of the bag 12 adsorbs the 
second liquid component, i.e. the oil, the weight of 

15 the bag 12 will increase and consequently, the bag 12 

will move downwardly in the vessel 10. 

As the bag 12 moves downwardly, it will be 
appreciated that fresh adsorbing material will be 
presented at a surface 21 of the liquid 20 in the 

20 vessel 10, where the oil will tend to accumulate. 

Any oil, emulsified or not which enters the 
vessel 10 through the inlet 13, which is not initially 
removed by contact with the oleophillic material in the 
bag 12, will fall into the liquid 20 contained by the 

25 vessel 11 in which the bag 12 is floating. The lower 

density of oil in any form will tend to cause the oil 
to float at or near the surface 21 of the liquid where 
it can again make contact with the oleophillic material 
of the bag 12 and thus be adsorbed. 

3 0 As yet more liquid mixture is introduced into 

the vessel 10, liquid being mainly first liquid 
component, i.e. water, will pass through the outlet 14 
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and into the chamber 15 and through the carbon filter 
16 therein for final cleaning. 

As yet more liquid mixture is introduced into 
the vessel 10, more and more oil will be adsorbed by 
the oleophillic material of the bag 12, causing the bag 
12 to increase in weight and to sink yet further into 
the liquid 20. Any oil adsorbed into an upper portion 
2 3 of the bag 12 may tend to flow downwardly so that 

011 tends to collect in a lower portion 24 of the bag 
12. Thus fresh oleophillic material will tend to be 
presented at the liquid surface 21 to make contact with 
the floating oil. This process will continue until all 
or at least most of the oleophillic material of the bag 

12 is saturated with oil at which stage the bag 12 will 
be floating low in the liquid 20, as indicated in 
figure 2, and will require replacement. This low level 
may be indicated by an indicator 2 5 attached to the bag 
12 . 

Oleophillic material of suitable kind is 
readily available in various forms including as a melt 
blown polymer. The oleophillic material may be 
contained in a net or porous or perforated container 
such as the bag 12, and at least before being 
contaminated with oil such material is light in weight 
enabling it readily to float in the vessel 10 

Should the oleophillic material not be 
entirely hydrophobic, and should the initial weight of 
the bag 12 or other container, be such that a lower 
portion 24 of the bag 12 sinks below the surface 21 of 
the liquid 20 in the vessel 10 before the oleophillic 
material is contaminated with second liquid component, 
water may be absorbed from the liquid 20 in the vessel 
10 thus causing the bag 12 to sink further. Thus the 
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bag 12 may float too low or even sink altogether before 
adsorbing the second liquid from the mixture. Thrs 
problem is worse where the vessel 10 is tall and narrow 
such that the weight of the bag 12 is supported on a 
small cross sectional area of liquid 20. 

Where the bag 12 initially floats too low in 
the liquid mixture 20, the sunken portion will be 
unable to adsorb oil which will be floating at or near 
the surface 21 of the liquid 20. 

Accordingly, as indicated in the arrangement 
of figure 5, preferably some means are provided to 
increase the buoyancy of the bag 12. In the example of 
figure 5, this includes a float 30 made for example, 
from a non-wettable expanded plastic material such as 
polystyrene. The amount of float material 30 used may 
be selected to be sufficient to ensure that the initial 
weight of the bag 12 of oleophillic material is 
cancelled out, so chat no, or only a minimal amount of 
the lower portion 24 of the bag 12 floats below the 
surface 21 of the liquid 20 in the vessel 10. In the 
example, the float material 3 0 is shaped to be 
generally conical, with a base 31 of the cone at the 
bottom of the separating member 12. Thus as the bag 12 
adsorbs oil and sinks, as the cross section of the 
float 30 decreases the buoyancy afforded by the float 
30 will decrease. The provision of the float 30 will 
also ensure that the maximum oil is adsorbed i.e. where 
no float or too small a float 30 is provided, the bag 
12 may sink too fast resulting in under charging of the 
bag 12 with oil. Obviously the float 30 must not 
provide too much buoyancy or the bag 12 will not S1 nk 
even when fully charged. 
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in another example (not shown) an alternative 
means for supporting the weight of the separating 
member 12 in the vessel 10 may be provided, such as for 
examples only, a spring from which the bag 12 may be 
suspended, e.g. a coil spring or a length of a suitable 
resilient material such as elastic or rubber, or a 
spring on which the bag 12 may be supported, or another 
counterbalance arrangement . 

In each case, the weight of the bag 12 of 
oleophillic material is initially fully supported so 
that the oleophillic material is held at or near the 
surface 21 of the liquid 20 in the vessel 10, from 
which position the bag 12 will sink as the oleophillic 
material increasingly becomes contaminated with oxl. 

in this way, the absorption of water- from the 
liquid mixture 20 in the vessel 10 by the oleophillic 
material is reduced to a minimum or prevented 
altogether, because the only portion of the bag 12 
which will be below the surface 21 of the liquid 20 and 
thus in contact with the water, will already be 
substantially completely contaminated with oil and thus 
unable to adsorb any more liquid. 

Referring to figure 3, in which similar parts 
to the apparatus of figures 1 and 2 are labelled with 
the same reference numerals, instead of providing the 
carbon filter 16 in a chamber 15 which extends upwardly 
from the outlet 14 of the vessel 10, the vessel 10 may 
be sufficiently deep to accommodate the sunken bag 12 
of oleophillic material, and the carbon or other filter 
16 Again the liquid level 21 in the vessel 10 is 
governed by the level of an outlet 18 from an upwardly 
extending chamber 15 connected to the vessel outlet 14 
which is located below the filter 16. 
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Referring to figures 4 and 4a, again similar 
pa rts to the apparatus of figures 1 and 2 are labelled 
wich the same reference — lB ^ ^ 

In this example, the mxeu 

-i <= nrnvided between the top 
mature of oil and water, » provided 

surface T and bottom 11 of the vessel 10. Thus 

„ oduced mixture does not pass downwardly through t he 
bag 12 of oleophiUic material contaminated with the 
oil The heavier water will pass downwardly past 
and/ or through the -wer portion ,4 of - bag.^ 
cowards the outlet 14, whilst the oil 
by the oleophillio materials of the bag 12 . 

The inlet 13 is in this example, a "»•■ »' 
openings 13a around and in the sides of the vessel 10, 

- * 1™:::::: r: 

1 reveiTTe outlet « - - 

chamber 15, so that the openings 13a do not act as 

„eirs allowing primarily the oil into the vessel 10. 

The openings 13. are sufficiently large though^ and 

extend above the level of the outlet IS rom the 

upwardly extending chafer 15, for even thic* 

I-emulsified oil/water mixture as.1 

of a -mayonnaise" consistency, to pass thr g 

n a into the vessel 10 with water, 
openings 13a into the partic ularl y 

The arrangement of figure <* v 
tended for use where a larger volume of .H/«t« 
mixture is to be bandied, or where the mixture has 
greater proportion of oil contamination. 
9 ^though the invention has been 

Ascribed with reference to an arrangement in which the 
Uguid mixture is an oil/water mixture being condensate 
om an air conditioning machine, the invention may be 
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utilised for separating oil and water from any other 
mixture. Also, whereas the separating member 12 has 
been described as including an oleophillic material 
which is suitable for adsorbing oil. in another 
application where the two liquid components of the 
mixture do not include oil. another material which at 
least preferentially adsorbs contaminant, may be 
utilised. 

The features disclosed in the foregoing 
description, or the following claims, or the 
accompanying drawings, expressed in their specrfrc 
forms or in terms of a means for performing the 
disclosed function, or a method or process for 
attaining the disclosed result, as appropriate, may 
separately, or in any combination of such Matures be 
utilised for realising the invention in drverse forms 
thereof . 



